Determination of Water Quality at Seven Sites along the Middle to Lower Bear River by Slade, Autumn
Methods and Results 
Water quality is currently a significant topic across the nation and 
will continue to be as increased nutrients and compounds like 
pharmaceuticals are introduced into aquatic environments through 
sources such as wastewater. Many of these compounds have 
negative or unknown effects to the ecosystem, making it critical to 
determine the concentrations of these compounds. In this project, 
various water quality parameters were measured at seven sites 
along the Middle to Lower Bear River. Much of the data was 
comparable to past data with most state standards being met. 
However, nitrate was above indicator level for over half of the sites, 
and turbidity is a problem at the last two sites. Also, chloride and 
unionized ammonia are at high levels by the last site. Overall, the 
river tended to decrease in water quality as it moved downstream, 
with dams like Cutler Reservoir helping to decrease compound 
concentrations downstream. Using HPLC/UV-Vis method, 
pharmaceutical concentration was determined to be in the ng/L 
range or below, with the highest caffeine value at Alexander 
Reservoir and the highest acetaminophen value at Oneida Narrows. 
However, the pharmaceutical concentrations are approximate as 
they could not accurately be determined due to interferences, bad 
recovery, and high blanks. 
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Inlet to A. 
Reservoir 
Fife Road Oneida Narrows 
Above Cutler 
Corinne 
Using a Van der 
Walls apparatus, 
water samples were 
collected at seven 
sites along the Bear 
River. Samples were 
collected on 10/8/16 
(after sunny days) 
and 10/29/16 (after 
rain event). At each 
site, both filtered and 
nonfiltered surface 
water was collected in 
half pint mason jars 
and vials, with one of 
the vials of nonfiltered 
water acidified below 
pH 2 with H2SO4. 
Samples were then 
put on ice and stored 
in the fridge until 
further analysis could 
occur.[10],[11] 
Sampling Analysis 
Water temperature, pressure, dissolved 
oxygen, and pH were measured on site 
using a YSI optical probe and Vernier pH 
probe. Suspended and dissolved solids 
were measured by weighing and heating 
samples in the oven. Alkalinity was 
determined by titrating with 0.01 N HCl to 
phenolphthalein and methyl orange 
endpoints. Turbidity, nitrate, conductivity, 
ammonium, chloride, and fluoride were 
determined using Vernier sensors and 
ion-selective electrodes.  
Approximate caffeine and acetaminophen 
concentrations were measured by 
concentrating water samples using 
DSC-18 solid phase extraction columns, 
then running them on HPLC-UV/Vis at 
274 nm using a C18 column and 20 µL 
sample injection port. A mobile phase of 
87% H2O and 13% ACN with a 0.01 M 
ammonium acetate buffer and acidified to 
~4.7 pH with glacial acetic acid was used 
at a flow rate of 1 mL.[12],[13],[14] 
As the use of fertilizers, 
pharmaceuticals, and other chemicals 
increase in number and use, water 
quality becomes even more important 
to regulate and maintain. The Bear 
River in Utah must meet standards for 
infrequent primary contact recreation, 
agricultural uses, and the protection of 
warm water species of aquatic life.[1] 
In Idaho, the Bear River must meet 
standards for pr imary contact 
recreation, salmonid spawning, and 
cold water species.[2] 
If water quality standards are not met, then 
humans and the ecosystem can be 
affected. Changes in temperature, pH or 
DO can lead to death or replacement of 
natural aquatic life, while increase in 
nutrients lead to dead zones and fish kills. 
Other compounds, like Cl-, F-, and 
pharmaceuticals can be indicators of 
wastewater or cause behavioral changes in 
the ecosystem.[3],[5],[6],[7],[8],[9] 
Algal growth caused by 
nutrient pollution[3] 
References 




Dr. Stephen Bialkowski 
Dr. Michelle Baker 
Funding 
Stephen E. Bialkowski Environmental Chemistry Award 
Overall, the water quality along the Bear River met both Utah and 
Idaho standards for the parameters measured. However, nitrate 
exceeded Utah’s indicator level for all samples from Oneida 
Narrows downstream. Sites further downstream had lower water 
quality with Corinne having the highest concentration for many 
parameters.  
The data also supported the idea that dams and reservoirs tended 
to increase water quality directly downstream. This is most likely 
due to the sediment dropping out as stream velocity slowed, 
causing adsorbed ions and pharmaceuticals to drop out as well. 
Though caffeine and acetaminophen could not accurately be 
determined, this study showed that they do occur in ng/L levels, 
indicating that there is not serious levels of wastewater 
contamination or illegal dumping. 
In the end, pharmaceutical concentration could not be accurately 
determined due to interferences, bad recovery, and high blanks. 
In order to get a more accurate concentration, a better method of 
concentrating and purifying the pharmaceuticals could be 
determined. in addition, LC-MS could be used instead of HPLC-
UV/Vis to allow more accurate peak determination. 
*Total NH3 shown is not blank corrected due to high blanks. 
*Alexander Reservoir caffeine for 10/29/2016 is off-scale at 406 ng/L. 
**Values shown are not blank corrected due to high blanks. 
